Beijing Electron Positron Collider with BESIII detector. While the branching ratio of this process through the a 0 0 (980)-f 0 (980) mixing is expected to be about O(10 −6 ) similar to the estimated total amount from two background reactions J/ψ → γ * → φa 0 0 (980) and J/ψ → K * K +c.c. → φa 0 0 (980), the peak width from the a 0 0 (980)-f 0 (980) mixing is about 8 MeV, much smaller than that from other mechanisms. With 10 9 J/ψ events at BESIII, the a 0 0 (980)-f 0 (980) mixing intensity is expected to be unambiguously and precisely measured.
I. INTRODUCTION
More than thirty years after their discovery, today the nature of light scalar mesons f 0 (980) and a 0 0 (980) is still in controversy. They have been described as quark-antiquark, four quarks, KKmolecule, quark-antiquark-gluon hybrid, and so on. Now the study of their nature has become a central problem in the light hadron spectroscopy.
In the late 1970s, the mixing between the a 0 0 (980) and f 0 (980) resonances was first suggested theoretically in Ref. [1] . Its mixing intensity is expected to shed important light on the nature of these two resonances, and has hence been studied extensively on its different aspects and possible manifestations in various reactions [2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14] .
But unfortunately no firm experimental determination on this quantity is available yet. Only Ref. [6] gives a value of |ξ| 2 = (8 ± 3)% based on the data of the a 0 0 (980) central production in the reaction pp → p s (ηπ 0 )p f , under the assumption that the a 0 0 (980) resonances are mainly produced from a 0 0 (980)-f 0 (980) mixing . However, the experimental justification of such assumption requires measuring the reaction pp → p s (ηπ 0 )p f at a much higher energy to exclude a possible effect of the secondary Regge trajectories, for which the ηπ 0 production is not forbidden by G parity [2, 4, 6] . Obviously, more solid and precise measurements on this quantity are needed, such as by polarized target experiment on the reaction π − p → ηπ 0 n
[4], J/ψ decays [6] , and dd → αηπ 0 reactions from WASA at COSY [12] .
In this paper we examine the possibility of extracting the a 
where D a and D f are the denominators for the usual propagators of a 0 0 (980) and f 0 (980), respectively :
The D af is the mixing term. From [1, 4] , we have:
The relation of D af and the f 0 → a 0 mixing parameter ξ is [10] :
With the isospin breaking effect, the a 0 0 (980) and f 0 (980) meson wave function can be expressed as [2] :
with the mixing angle θ related to the mixing intensity as |ξ| 2 ≈ sin 2 θ.
From Eqs.(2-7), one can see that the mixing intensity |ξ| 2 depends on g a 0 0 (980)K + K − , g f 0 (980)K + K − and g a 0 0 (980)π 0 η . Various models for the structures of a 0 0 (980) and f 0 (980) give different predictions for these coupling constants [14, 16, 17, 18] as listed in Table I by No.A-D. There have also been some experimental measurements on these coupling constants [19, 20, 21, 22, 23, 24, 25] 
and experimental measurements (E-H)
The predictions for |ξ| 2 vs M 2 peak in the region between the two thresholds for the charged and neutral kaon systems. The peak value is in the range of 0.01 to 0.2. It is mainly determined by the ratio g a 0 0 (980) is needed to provide a useful check on these model predictions and previous measurements.
III. POSSIBILITY OF MEASURING
Close and Kirk [6] suggested to study J/ψ decays to the 'forbidden' final states ωa 0 0 (980) and φa 0 0 (980) where they predicted branching ratios of O(10 −5 ). The corresponding J/ψ to φf 0 (980) and ωf 0 (980) processes have already been studied by BESII experiments [15, 28] .
Although the two channels are found to have similar branching ratios, the f 0 (980) peak is very outstanding in the ππ invariant mass spectrum for the J/ψ → φπ + π − process [15] while it is much buried by other components in the J/ψ → ωπ + π − process [28] . Therefore the Since a common source for the isospin breaking process in J/ψ decays is the electromagnetic decay via cc annihilation to an intermediate virtual photon, here we examine the contribution from this mechanism as shown by Fig.3 (left) . The invariant amplitude for cc → γ * → φa 0 0 (980) is : 
where α is the electromagnetic fine structure constant, M J/ψ is the mass of J/ψ, m φ and p φ are mass and momentum of φ in J/ψ at-rest system, respectively.
To determine the γφa
J/ψ , we assume a usual monopole form factor to relate it to its relevant value at k 2 = 0 for a real photon , i.e.,
In the limit of vector meson ρ 0 dominance, the parameter Λ = m ρ = 0.77GeV . Considering contributions from other vector mesons, the Λ could be larger to be around 1 GeV.
The g γφa(0) can be determined by experimental information on φ → γa 0 0 by the following relation
From PDG [26] : 
With known branching ratio BR(J/ψ → e + e − ) = 5.55% [26] , we obtain the branching ratio for J/ψ → γ * → φa Another possible source for the isospin breaking process is due to K * K + c.c. rescattering as shown in Fig.3 (right) . The transition amplitude can be expressed as (K =
, (16) where denominators of meson propagators are
2 ) is the off-shell form factor. Three effective coupling constants g ψ , g φ and g a can be determined independently in relevant meson decays as follows.
The coupling constant g ψ(K) can be determined by the corresponding decay width of
:
where
Γ J/ψ = 93.4 ± 2.1keV from PDG [26] .
For g φ , because ω and φ are nearly ideally mixed, the SU(3) symmetry leads to g φ = g ωρ 0 π 0 / √ 2, where g 2 ωρ 0 π 0 ≃ 84 determined by ω → ρπ → 3π decay width [30] . For the g a coupling, we have g a ≡ g a(
Ref. [24, 25] .
For the loop calculation in Eq. (16), we assume the on-shell approximation by applying the Cutkosky rule as in Refs. [30, 31] , then the transition amplitude reduces to
And
with p 2 = p a − p 3 . The form factor F (p 2 2 ) is included to take into account the off-shell effects for the exchanged meson in the final state interactions.
Define
then we get U (K) U (K ′ ) for various form factor F (p 
(ii) Monopole form factor:
iii) Dipole form factor:
For the final calculation of J/ψ → K * K + c.c. → φa For the most commonly used monopole form factor with Λ K = 1.5GeV , the branching ratio from on-shell K * K + c.c. rescattering is about 3.8 × 10 −6 . The corresponding off-shell loop is expected to give a similar amount of contribution. So the branching ratio from K * K loops could be a few times more than that from the a 
